Study design: Literature review/semi-structured interviews. Objective: To develop a spinal cord injury (SCI) research strategy for Australia and New Zealand. Setting: Australia. Methods: The National Trauma Research Institute Forum approach of structured evidence review and stakeholder consultation was employed. This involved gathering from published literature and stakeholder consultation the information necessary to properly consider the challenge, and synthesising this into a briefing document. Results: A research strategy 'roadmap' was developed to define the major steps and key planning questions to consider; next, evidence from published SCI research strategy initiatives was synthesised with information from four one-on-one semi-structured interviews with key SCI research stakeholders to create a research strategy framework, articulating six key themes and associated activities for consideration. These resources, combined with a review of SCI prioritisation literature, were used to generate a list of draft principles for discussion in a structured stakeholder dialogue meeting. Conclusion: The research strategy roadmap and framework informed discussion at a structured stakeholder dialogue meeting of 23 participants representing key SCI research constituencies, results of which are published in a companion paper. These resources could also be of value in other research strategy or planning exercises.
INTRODUCTION
Considerable research effort is directed towards finding ways to either repair the damage associated with spinal cord injury (SCI) or manage these secondary consequences of the injury. High-quality, high-impact research underpins clinical practice and policy that can ultimately improve the lives of people with traumatic and non-traumatic SCI. [1] [2] [3] However, conducting such a research is challenging and requires a shared understanding between research stakeholders of SCI research priorities, activities and opportunities. To this end, in recent years, the SCI research community has engaged in a variety of initiatives aimed at optimising SCI research planning, conduct and outputs, for example, through the following:
Formation of collaborative networks, such as the Spinal Cord Injury Network, 4 North American Clinical Trials Network, 5, 6 NeuroRecovery Network 7 and European Multicentre Study about Spinal Cord Injury; 8 Development of a grading system and other strategies to evaluate the readiness of preclinical studies for clinical translation; 9, 10 Development of guidelines for the conduct of SCI clinical trials, such as the International Campaign for Cures of Spinal Cord Injury Paralysis series [11] [12] [13] [14] and for preclinical research, through the United States National Institute of Neurological Disorders and Stroke 15 and, more recently, guidelines for reporting through the Minimum Information about a Spinal Cord Injury experiment project; 16 Development of International SCI core data sets; 17, 18 and Development of SCI patient registries, such as the Australian Spinal Cord Injury Register 19 and the Rick Hansen Spinal Cord Injury Registry in Canada, 20 to facilitate research, injury monitoring and benchmarking.
To build upon such initiatives, this project aimed to develop a unified, regional (Australian and New Zealand) SCI research strategy that Minimises the burden on patients with SCI who participate in the research; and Can assist research funders by articulating principles underpinning high-quality, high-impact research in this field.
METHODS
To address this aim, the National Trauma Research Institute (NTRI) collaborated with the Spinal Cord Injury Network as part of the NTRI Forum program, 21 a 3-year research program established in 2012 and funded by the Victorian Transport Accident Commission. The NTRI Forum aims to improve the care of people with brain, spinal cord or other major traumatic injuries through two phases of activity:
Phase 1:
Defining a major challenge in the brain or SCI through consultation with key stakeholders to understand the issues and complexities; and Gathering from published literature and further consultation the information necessary to properly consider the challenge and presenting this in a briefing document.
Phase 2:
Convening stakeholder dialogues to connect the information from the briefing document with the people who can make change happen (clinicians, researchers, people with SCI, advocacy organisations, health system managers, policy-makers and funding agencies); and Briefing the organisations and individuals who can effect change about their role in developed strategies. 21 The NTRI Forum is modelled on the Canadian McMaster Health Forum, established in 2009 by John Lavis, to support evidence-informed health systems and address a broad range of health policy challenges in Canada. 22, 23 Evaluation of the McMaster model of evidence briefs and structured stakeholder consultations has demonstrated that this approach appears to be highly regarded by participants and leads to intentions to act. 24 This paper describes the outcomes of Phase 1 of the NTRI Forum process--that is, defining the problem, then synthesising and summarising evidence from literature and consultations into a briefing document. Companion papers present a review of prioritisation literature that informed Phase 1 25 and the outcomes of Phase 2. 26 We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research.
RESULTS
In addition to the rapid review of evidence, 25 there were four key outputs from Phase 1 of the Research Strategy Forum:
1. A Research Strategy Roadmap that presents an overview of the major steps and outlines key planning questions--that is, the HOW of a research strategy; 2. A Research Strategy Framework articulating six research strategy domains and examples of specific strategies and activities addressing these domains--that is, the WHAT of a research strategy; 3. A Draft Set of Principles drawn from the research strategy framework to act as a starting point for discussion and deliberation at the stakeholder dialogue; and 4. A set of three Draft Options for Consideration within and following the stakeholder dialogue.
Research strategy roadmap:
The 'HOW' of a research strategy At the outset of this NTRI Forum, it was clear that development of a research strategy was a complex, multifaceted task. Health research stakeholders may have differing and potentially conflicting perspectives on what a research strategy means, looks like or should achieve. Perspectives of patients and carers regarding research priorities based on their lived experience of SCI may be quite different from that which clinicians deem important. 27 For example, a researcher may have a narrower focus and consider specific infrastructure, human resources or other research support needs; research funders and service delivery organisations may be driven by return on investment or the overall impact of a research project on a health or a compensation system. To this end, a 'research strategy roadmap' (Figure 1 ) outlining key steps in the process was developed to provide a guide to the 'how' of developing a research strategy. The roadmap was based on a checklist of themes representing good practices in health research priority setting, developed by the World Health Organization, 28 and a qualitative study of key health-care stakeholders that resulted in the development of a conceptual health priority-setting framework. 29 The roadmap identified questions pertaining to each step in the process for deliberation by key stakeholders in SCI research. It was decided to focus the NTRI Forum on Stage 1 of the roadmap because of the following:
Consideration and determination of the aims of the strategy, resources available and other factors that could influence the strategy and are critical to subsequent planning and development; The principles considered important to high-quality SCI research may vary between various stakeholder groups. Beginning the process of understanding, discussing and resolving these differences to create a unified set of principles is an important initial task 28 ; and The participants in the Forum process did not have a specified mandate or authority to progress development of a regional SCI research strategy; wider consultation with identified stakeholders following the Forum was required to seek input on the draft set of principles and the next steps in strategy development and determine who will lead the next steps in the process.
Research strategy framework:
The 'WHAT' of a research strategy To inform deliberations at the stakeholder dialogue, views and information on the development of a SCI research strategy were gathered through one-on-one key informant consultation and a review of previous SCI research strategy initiatives. The key informant consultation involved qualitative, semi-structured one-on-one interviews of approximately 30 min with four individuals with extensive experience in SCI research, research administration and clinical practice. Unlike quantitative research, in which a random sample is chosen to facilitate generalisation to a larger population, qualitative research involves purposefully sampling a small number of participants based on their specific knowledge or experience of the phenomenon of interest. [30] [31] [32] [33] In this project, an in-depth understanding of SCI research issues and how they may be addressed was facilitated by generating initial themes from the four semi-structured interviews as described below. These themes were further developed in the Phase 2 stakeholder dialogue, which brought together 23 key stakeholders in SCI research. 26 The four chosen participants, identified through the expert panel overseeing this NTRI Forum and contacted directly via email, had expert knowledge of SCI research as follows: 3. How do you think a research strategy could best address these challenges? 4. What principles could guide the strategic planning of SCI research in order to optimise research quality and impact?
Notes were taken during these consultations, but no audio was recorded. A line-by-line content analysis of these notes was used to generate themes representing the information gathered.
Initial themes identified from stakeholder consultation interviews were as follows:
Standards of care: Although there are large repositories of SCI research knowledge, currently there are more treatment 'options' than definitive standards. In some cases, clinical use has preceded the development of an evidence base. These factors have led in some instances to an unscientific, 'wild west' approach with practitioners using or promoting treatments that are not supported by high-level evidence and/or expert consensus. Optimising research: A number of challenges to optimising SCI research were identified, ranging from difficulties in recruiting 1. What stakeholder groups should be involved in the development of the strategy (in addition to those identified to date)? 2. What structure will be used to govern the strategy? 3. Who will lead the strategy?
Stage 3. Identify and address information needs
For example literature reviews, technical data, assessment of stakeholder views, reviews or impact analysis of previous priority -setting exercises.
What information is needed and how can it be gathered, stored and disseminated? Developing an SCI research strategy: background P Bragge et al adequate numbers of participants with SCI leading to underpowered clinical trials to the need to standardise laboratory or animal models in basic research. These challenges can be addressed by enhancing communication between researchers--for example, through meetings, enhanced discussion and publication of research protocols and findings and the use of virtual/social networks. Such strategies could also foster more interdisciplinary dialogue-for example, to incorporate bioengineering perspectives. However, it was acknowledged that strategies directed at fostering large collaborative studies involve striking a delicate balance between promoting creativity (the need to pursue innovative lines of enquiry) and regulation (the need to consolidate research efforts to maximise explanatory power). Other identified strategies for optimising research quality included setting targets for establishing therapy viability within lines of research enquiry and abandoning research if these are not met; strengthening peer review processes; mandating that research conforms to particular standards if a research grant is substantial; conducting replication studies to verify or refute findings from preclinical studies; and data harmonisation and sharing. Translation and implementation: Challenges identified were lack of translation of laboratory work into new drugs and therapies and pressure to implement high-profile, expensive therapies that are not accessible to many patients with SCI. The need was identified for SCI research to impact upon as many SCI stakeholders as possible (for example, rather than impact being limited to those with SCI who can afford therapies or high-resource countries). Consumer engagement and input: The need to ensure that research is relevant and significant to consumers was identified, as well as the need for greater engagement between consumers and researchers to connect identified priorities to the research effort. Examples of such work include studies examining the priorities of people with SCI 27 and their views on specific therapies, such as tendon transfer surgery. 34 Moving research 'beyond the hospital': The need to foster research beyond a focus on cure, best treatment and medical complications was identified. It was felt that greater attention should be given to the following: J Developing models of service delivery for SCI rehabilitation; J Determining the optimal timing, intensity and focus of therapy; J Addressing psychosocial aspects, such as the role of resilience, family sustainability, depression and motivation in coping with day-to-day living; J Overcoming impediments to community participation; and J Maintaining health, well-being and quality of life in the long term.
In addition to the specific themes identified above, participants in the consultation interviews felt that an SCI research strategy should do the following:
Articulate its fundamental aim; Encompass all phases of SCI research--that is, from basic science to human clinical trials; Consolidate information about 'hot topics' and current research to get a bigger picture of the research landscape and determine gaps, as current research planning is opportunistic and driven by academics and clinicians rather than the needs of the target population. However, moving to a model that is less researcher driven could reduce motivation for researchers; Inform a national reporting and monitoring framework, for example, through links to a registry or database; Harness the potential of registries that continuously capture data, which can form a basic data set that can be supplemented by other items. This may address the limits to applicability of the randomised controlled trial model, which is based around carefully controlled experiments; and Consider the importance of implementation research, as many breakthroughs fall down at the point of implementation.
In addition to a rapid review of evidence focusing on SCI research priorities, 25 six previous SCI research strategy initiatives across 10 publications were identified through the consultation interviews. All except one 35 originated from outside of Australia. Information on organisations involved, stakeholder participation and aims/scope of the various initiatives and key themes/recommendations is presented in Table 1 .
The six identified SCI research strategy initiatives illustrate the breadth of SCI research strategy challenges. Collectively, they encompass basic, clinical and translational research and have diverse aimsdetermining the research needs of the SCI community; 35 prioritising research funding; [42] [43] [44] reviewing the state of the science; 36 in-depth exploration of specific research topics 37 ; and promotion and translation of completed research. 38 Similar diversity can be found in the resulting recommendations, which include enhanced research training, 36 improving research infrastructure 35, 36 and trial coordination, 36, 37, 42 in addition to identification of specific research topic areas. 35, 38, 39, 41, 42 Given the diversity of concepts elucidated by the one-on-one interviews and the identified research strategy publications, information from both of these sources was synthesised into a unifying Research Strategy Framework articulating six themes, underpinned by examples of strategies and activities (Table 2) .
Draft set of principles
A draft set of principles of a research strategy were developed in order to inform the Phase 2 stakeholder dialogue. 26 The draft principles, drawn from the data gathered from the initial stakeholder consultations and literature reported above, encompassed the six themes identified by the research strategy framework. For each draft principle, a set of questions for deliberation was outlined to prompt discussion at the stakeholder dialogue. Three questions were posed for all draft principles:
1. Should this principle be adopted? Further questions specific to each individual principle were also developed. Examples of these questions are contained in Table 3 . The prompting questions were a combination of generic questions dealing with broad research concepts (for example 'How is 'priority' defined--that is, what are the appropriate prioritisation criteria?') and questions designed to elucidate more specific to the Australian and New Zealand SCI research environment (for example 'What local and international methods of co-ordinating patient involvement in research exist?'). This enabled the dialogue to draw upon both international and local attendees, facilitated comparison and harmonisation of a local research strategy with related international initiatives and elucidated the information that the local SCI research environment required to enact a regional strategy that responded to specific contextual needs.
Draft options for consideration
Although the range of potential SCI research strategy activities to follow-up after the Forum was dependent upon deliberations at the stakeholder dialogue, a set of three options for moving the research strategy forward was developed for consideration:
OPTION 1: Prepare a paper/position statement reflecting the agreed principles of high-quality SCI research and disseminate this to SCI research stakeholders (for example, through a journal publication, conference presentation, website and other channels). Develop an agenda for SCI rehabilitation research Neurological and functional recovery; technology; aging; psychosocial, employment and quality of life Adams et al. 42 Ramer et al. 43 Harper et al. Developing an SCI research strategy: background P Bragge et al OPTION 2: Option 1 plus further development of a regional (Australia and New Zealand) SCI research strategy that is voluntary (that is, people can choose to follow or not follow the recommendations within the strategy). OPTION 3: Option 1 plus further development of a regional (Australia and New Zealand) SCI research strategy based on the roadmap that is constituted by a national body (involving formal processes of approval of research).
The SCI research strategy roadmap, framework, draft set of principles and options for consideration to further advance the strategy were assembled into a briefing document. This document was sent to 23 SCI research stakeholders representing basic scientists, clinical researchers, administrators, consumer advocates, policy makers and funders 1 week prior to the Phase 2 structured stakeholder dialogue to guide dialogue deliberations. The results of the stakeholder dialogue are reported in a companion paper. 26 
DISCUSSION
This was the first known project that aimed to develop a unified, regional (Australian and New Zealand) SCI research strategy. The process of gathering background data and creating meaningful and useful frameworks to facilitate development of the strategy was challenging on a number of levels. First, development of a research strategy is a complex task that requires the sustained commitment of multiple research stakeholder groups, which include researchers, clinicians, funders, persons with SCI and their carers, advocacy organisations and policymakers. To convey an overview of the key tasks in the process, we chose to develop a research strategy 'roadmap.' This had the advantage of giving the SCI research community a full view of the breadth and nature of the tasks involved in developing, implementing and assessing the impact of a research strategy. One disadvantage of this approach is that research strategy development is not linear; in reality, considerations of who should lead the strategy, information needs and implementation plans inevitably become part of the initial discussion of the context and aims of the strategy. However, breaking the task of research strategy development into conceptual steps did enable determination of a starting point and focus of the Forum.
Second, a 'research strategy' is a multifaceted concept, as evidenced by the breadth of SCI research strategy development efforts identified in research strategy reports and journal publications. Similarly, initial stakeholder consultation revealed a broad range of issues relating to strategic planning and conduct of SCI research. Although we could have focussed on a specific area of research strategy for this Forum, we did not want to presuppose where the SCI community wanted to begin their research strategy development. We chose to propose a list of draft principles encompassing the six themes within the research strategy framework at the stakeholder dialogue. Another approach could have been to leave this open for discussion. However, unstructured discussion carries the risk of being unfocussed, leaving participants dissatisfied. For this reason and based on our experience in the Forum process over a number of topics, we have found that drafting material for discussion is a better approach than having an 'open forum', even if draft materials are criticised, heavily modified or abandoned. The draft options for consideration were developed on the same principles.
We did not conduct a traditional database-driven systematic search for research strategy planning publications in this project for two reasons. First, research strategy documents are often in report form rather than peer-reviewed journal publications and therefore are not indexed in medical literature databases. Therefore, they are best identified through direct consultation with experts in the field. Our liaison with such experts through the one-on-one interviews reinforced the value of this approach-four of the six research strategies identified were in report rather than journal form. Second, a systematic search for related literature had already been undertaken as part of our rapid review pertaining to SCI research priorities. 25 An advantage of our multi-faceted approach to the identification of literature is that this enabled a better understanding of the breadth and nature of SCI research strategy activity. For example, although our rapid review of evidence pertaining to SCI research priorities 25 noted a Developing an SCI research strategy: background P Bragge et al lack of broad stakeholder engagement in SCI research prioritisation, the report-based strategy documents demonstrate wider engagement of researchers, clinicians, funders and other stakeholders in SCI research planning. The research strategy roadmap and framework presented herein are of potential use to research strategy development in areas other than SCI. However, some issues specific to SCI research strategy development may not be relevant to other research areas. The relatively small number of participants with SCI available for clinical trials is one example. Area-specific research issues should therefore be borne in mind when considering the use of these resources to develop research strategy in other fields.
Results of dialogue deliberations and a discussion of these findings in the context of the international SCI research environment are presented in a companion paper. 26 • How effective are current mechanisms of ensuring good research practice?
Innovation should be fostered, but findings should be tested in properly conducted studies prior to translation into practice and policy
• How can the need to build knowledge by fostering innovation and new thinking be balanced against the need to conduct sufficiently powered trials?
Theme 3: Co-ordination SCI research should be collaborative and aware of current national/ international research
• How can collaborative research be fostered and co-ordinated? Developing an SCI research strategy: background P Bragge et al
